Introduction
Previous research has shown that innovative research collaboration between universities and industrial firms may effectively facilitate shared knowledge creation, learning, and joint innovation and, therefore, it acts as a stimulator of economic growth (Laursen & Salter, 2004; Weckowska, 2015) . University-industry relationships typically involve collaborative research, contract research, educational collaboration, personnel mobility, or contracting (D'Este & Patel, 2007; Perkmann et al., 2013) . Whereas the importance of the transfer of academic knowledge into the industrial domain has been highlighted in previous research (e.g., Ankrah & Al-Tabbaa, 2015; Perkmann et al., 2013) , educational collaboration taking place as a part of university-industry research collaborations is an almost neglected topic. This is surprising, because education and the creation of knowledge is a primary goal of universities, and involvement in academic educational activities is a source of great potential in terms of improving the competences of firms seeking new skills and competences (Santoro & Chakrabarti, 1999) or wishing to develop their own internal capabilities. Indeed, previous studies on university-industry relationships mention education, training, and student projects as potential academic opportunities for industrial actors participating in university-industry relationships, for facilitators of a deepening academic engagement between the parties (Arvanitis et al., 2008; Bruneel et al., 2010; Perkmann et The positive link between university research and industrial innovation has been widely recognized among academics and industrial practitioners. A remarkable volume of previous research emphasizes the importance of the transfer of academic knowledge into the industrial domain. In this sense, it is surprising that the role of university education is an almost neglected topic in the research concerning university-industry collaboration, despite education and the creation of knowledge being a primary goal of universities and providing great potential in terms of improving competences. This study presents a case study that analyzes educational involvement in nine long-term university-industry relationships. In all the cases, the research collaboration between industrial firm and university research group is directly associated with close educational involvement. The aim of the case analysis is to understand mechanisms and practices of educational collaboration that facilitate relational learning and innovation development in university-industry relationships. The forms of educational involvement studied in this article include student projects, thesis projects, jointly organized courses, and tailored degree courses. The findings of the study reveal a number of educational collaboration practices that may facilitate relational learning, creation of new knowledge, as well as innovation development in university-industry relationships. timreview.ca al., 2013), and for contributors to the creation of joint knowledge (Weckowska, 2015) . However, prior understanding of how educational activities contribute the creation of joint knowledge and learning in university-industry relationships is very limited.
Educational collaboration can be defined as interactions between academic institutions and non-academic organizations involving academic educational activities. Thus, educational collaboration in university-industry relationships may consist of joint educational activities, training, or different kinds of student projects (Arvanitis et al., 2008; Bruneel et al., 2010; Maietta, 2015; Perkmann et al., 2013) , all taking place in the relationships between academia and industry. To understand the facilitating practices of educational collaboration in university-industry relationships, this article uses the theory of relational joint learning (Kuwada, 1998; Selnes & Sallis, 2003) as a theoretical framework. The relational learning approach has so far received relatively little research interest in the context of university-industry relationships (Weckowska, 2015) , despite scholars showing that the learning process that takes place in collaborative relationships is an essential enabler of joint innovation involving knowledge creation, transfer, interpretation, and utilization (Bäck & Kohtamäki, 2016; Selnes & Sallis, 2003) . Moreover, the innovativeness of firms participating in university-industry relationships has been shown to be dependent on how successful they are at acquiring and developing knowledge through learning in these collaborative relationships (Bruneel et al., 2010; Laursen & Salter, 2004) . This study intends to answer the following research question: How can educational collaboration facilitate relational learning and knowledge creation in university-industry relationships? To address this question, this article presents nine case examples of successful educational involvement in longterm university-industry research collaboration.
Relational Learning in University-Industry Relationships
The learning process taking place in relationships between industry and universities has been recognized as an essential facilitator of the transfer and integration of new, external knowledge in firms. This relational learning process also helps partners to jointly build new internal capabilities for innovation and to identify ways of joint knowledge development and utilization towards commercial ends (Weckowska, 2015) . In this study, the relational learning approach is applied to the collaboration taking place in university-industry relationships. Selnes and Sallis (2003) define relational learning as a joint activity between two parties, in which they share information, which is then jointly interpreted and integrated into a shared relationship domain-specific memory. Thus, the relational learning process consist of three interconnected phases in which the research partners "1) share knowledge, 2) jointly make sense of it, and 3) integrate that knowledge into relational memory" (Selnes & Sallis, 2003) . In the first phase, knowledge sharing, the partners share and transfer information and knowledge in formal and informal manners within their relationship. In the context of university-industry relationships, the process of knowledge transfer from academia to industry has been studied by several teams of researchers (e.g., Ankrah et al., 2013; D'Este & Patel, 2007; Siegel et al., 2004) . Typical forms of knowledge transfer include jointly organized research projects, training and education, consulting engagements, or thesis supervision. The transfer of technological knowledge is an important part of the relational learning process, because innovative collaboration involves close sharing of experience-based specialized knowledge that is often tacit in nature. In the second phase, joint sensemaking, the partners work together to achieve a mutual understanding, create new knowledge, and solve practical problems in their common development work (Selnes & Sallis, 2003) . Thus, the joint sensemaking combines the resources, competences. and previous knowledge of the partners to jointly develop new knowledge that is typically relationship specific and thus difficult to utilize outside the partnership. The third phase, knowledge integration, refers to the integration of the jointly developed knowledge, capabilities, and skills into a part of the relational memory owned by the partners. In university-industry collaboration, the partners often integrate the outcomes of their joint development processes as commercialized innovations, prototypes, or academic outcomes (Perkmann et al., 2013) .
Case Study on Educational Involvement in University-Industry Relationships
To explore the involvement of industrial firm in university education as a part of their innovation collaboration with universities, this study presents a comparative, qualitative multiple case study of nine long-term university-industry relationships in Finland (Table 1 ). The cases were selected purposively following the concept of information-rich cases (Patton, 1990) . Thus, all nine cases represented a close and long-term collaboration between a university research group (typically led by a professor or assistant professor) and an industrial firm's R&D function. All the cases also included educational collaboration that has directly contributed to the rela-
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Leena Kunttu Table 1 . Case study descriptions for the studied relationships between universities and industrial partners timreview.ca tional learning outcomes and innovation capabilities developed in the relationships. In most of the university-industry relationships studied, the collaboration had started as a research collaboration and the educational aspects evolved gradually over the years of collaboration. The data was collected on each case by means of recorded and transcribed interviews and the analysis of secondary materials, such as websites, company reports, and teaching materials. Each of the case interviews involved an interviewee on both sides of each case relationship, and all the interviewees were the key contributors to the relationship who also had directly participated in the educational aspects throughout the collaboration. To maintain confidentiality of the interview data, the interviewees are identified only by position (university=UNIV; industry=IND). The structure of the interviews were divided into three parts following the three phases of relational learning: 1) knowledge sharing, 2) joint sensemaking, and 3) knowledge integration. The interview data revealed that the educational collaboration in the selected university-industry relationships included the following four forms of educational collaboration:
Student projects for groups of undergraduate students.
The projects were usually organized by universities as a part of their curriculum. The topics of the projects were initiated by the research project on university-industry relationships, and they were jointly supervised by industrial and university staff.
2. Thesis projects. Thesis projects were typically related to Master's or PhD theses. In this case, relevant thesis topics were also usually initiated by the research project, and they were co-supervised by university professors and industrial managers.
3. Tailored degree courses. The courses were organized by the university in cases where the industrial partner needed certain types of unique skills; that partner would then often provide employment opportunities for students who had passed these courses. The industrial partner's own R&D staff also frequently taught and studied on these courses.
4. Jointly organized courses. These courses were organized jointly by the university and the industrial partner around the central topics related to the project on university-industry relationships. The teaching was organized jointly by university researchers and industrial R&D staff. The audience for the course was typically undergraduate or postgraduate students from the university, as well as industrial R&D staff.
Results
This section presents an analysis of the interview data collected from each case in terms of knowledge sharing, joint sensemaking, and knowledge integration. At the end of this section, Table 2 summarizes the key findings.
Knowledge sharing
Transferring knowledge is one the primary drivers of innovation in inter-organizational collaboration (Tsai, 2001) in which both partners have to share their own previous knowledge and information that can often be tacit or experimental in nature. However, information sharing between partners requires an open and trusted atmosphere, particularly given that the information owned by the industrial actor in the relationship has both economic value and potential competitive advantage (Santoro & Saparito, 2003) . Therefore, the knowledge sharing and transfer in university-industry relationships requires engagement and commitment to the collaboration from both parties (Ankrah et al., 2013) . The interview data showed that efficient knowledge transfer in the educational collaboration was based on long-term and close collaboration and personlevel relationships between industrial actors and universities: The interview data also revealed that thesis projects can only be successful when the student writing the thesis is able to obtain relevant and good-quality supervision from both sides of the relationship. Here, again, the role of a trustful and close collaboration between universities and industry is emphasized (Santoro & Saparito, 2003) : 
"Many times, a thesis project has paved the way to a wider joint research project between us and our industrial partner." (IND E)
"Based on my experience, even a competent Master's student with a relevant background needs supervision from both university professors and the industrial partner to reach a successful outcome in their thesis project." (IND F)
The interview data in cases B and D also emphasizes the meaning of jointly organized courses in knowledge transfer between parties. The idea behind this kind of joint education is to involve both university staff and industrial R&D specialists both as lecturers and participants in the course, and in this manner provide both parties education on a new and important topic. Based on the interviews, these kinds of courses seem to be an effective way of gaining knowledge and skills in a new research area on both sides of the relationship:
"We have jointly organized courses with academia on central topics of our R&D. The idea is to invite lecturers from both our organization and from our university partner to give lectures on the topic, which we then discuss together. The audience of the courses includes our R&D staff and university researchers and students. Personally, I feel that this kind of joint working is a really effective way of gaining knowledge on the area in question, and it definitely benefits both parties." (IND B)
"Feedback from students and researchers regarding these courses has been outstanding." (UNIV B)
"The joint courses provide us as researchers, and also our students, with an excellent opportunity to apply our knowledge in a practical industrial context, to learn practical viewpoints and also to initiate new research directions together with industry." (UNIV D)
The interview data in cases B and D also shows that the joint educational activities have improved the knowledge transfer, interaction, and communication between the partners also outside the course activities. This is because the courses usually involve new people in the collaboration from both sides and help them to connect. This, in turn, often facilitates the development of new ideas and initiatives for further research directions:
"Several kinds of excellent ideas have been born during the discussions at these courses." (IND D)
Joint sensemaking
The development of new knowledge, ideas, and innovations in the collaborative relationship takes place in the process of joint sensemaking (Selnes & Sallis 2003) . In this process, the academic and industrial partners jointly work on development tasks in order to solve technical problems and other tasks related to their mutual development projects (Bäck & Kohtamäki, 2016) . In this effort, the partners can bring their own skills, knowledge, and earlier experience to the collaborative process and jointly create new, experimental knowledge. In the context of educational involvement, different kinds of student projects represent a central form of joint sensemaking between universities and industry. The purpose of the student projects is to involve university students in building a project around subjects provided by industry so that they can utilize their studies and apply the studied content in practice. The interview data confirms that this kind of practical learning procedure can facilitate learning within the relationship and the joint development of innovations (Brown & Duguid, 1991) : Thus, the interview data emphasized the importance of student projects as a valuable research resource in the joint research projects. The industrial actors especially appreciated the student groups' ability and eagerness to provide the firms with new views, ideas, and insights on the novel areas that were not so familiar to the firms' internal development staff:
"For us, student projects provide new and fresh insights, views, and ideas to support our own development work. They also increase our knowledge in the areas dealt with by the project work topics." (IND H)
Another area that arose in the interviews was the student groups' ability to collect and analyze valuable field data on, for example, customer experience, trends, and behaviour:
"It was a surprise to us how much valuable customer information and how many development ideas the student groups can collect in these projects.
During their joint discussions with us, we can develop these ideas together in a way that really contributes to our internal R&D." (IND E)
"The student groups have provided us with a lot of very useful information that would have been difficult to collect by ourselves." (IND H)
However, the majority of the interviewees also recognized that the student project work can only be successful when is properly guided and supervised by both industrial and academic parties: Another educational aspect of the collaboration includes dedicated degree courses for university students. The motivation behind these courses is usually a practical need for certain specific and unique skills that the industrial partner is lacking. The partner university then organizes this kind of education for its students, who were typically near to graduation: 
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Knowledge integration
The third part of the relational learning process (Selnes & Sallis, 2003) is related to the knowledge integration and implementation. The knowledge integration in university-industry relationships may involve the industrial commercialization of jointly developed innovations or technological solutions, such as commercialized product, process or service innovations, prototypes or other practical outcomes of the joint development work (Perkmann et al., 2013) . In the case interviews, the interviewees were asked about the practical outcomes of the educational collaboration: Thus, boundary spanning activities in the relationship between scientists and industry (Siegel et al., 2004) represent an important way of integrating the knowledge obtained in educational collaboration within university-industry relationships.
Conclusion
This study presented a qualitative analysis of nine cases of educational involvement in university-industry research collaboration. The main goal of the study was to analyze the mechanisms and practices that are related to the educational aspects of this collaboration. The empirical analysis presented in the article indicates that this collaboration provides a number of factors that may facilitate relational learning, collaborative practices, and the creation of new knowledge in university-industry relationships, as summarized in Table  2 . First, when industrial firms are given the opportunity to employ university students in their research projects in parallel with university research staff, many kinds of practical benefits can be achieved. For instance, almost all of the industrial managers interviewed mentioned university student projects as a valuable channel for new ideas, insights to customer experience and behaviour, as well as being an efficient way of recruiting competent R&D staff to companies. Particularly, the recruitment of graduates with specific competences obtained in the university research projects has proved to be a very efficient way of transferring academic knowledge to industry. Second, jointly organized educational activities, such as training courses targeted to both university students and company internals, are an efficient method of gaining internal skills for the company and absorbing new information from the academic world. In a similar manner, these activities provide universities with access to real-world industrial R&D work and timreview.ca
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Leena Kunttu the challenges that come with it. Third, the interview data revealed that all educational activities involving industrial partners facilitate research-based information transfer from academia to industry, and they help industrial partners to efficiently utilize this information. This transfer is particularly important when the industrial partner needs to improve its skills in new, knowledge-intensive areas. Fourth, educational collaboration deepens research-based collaboration between academia and industry, which helps both sides to develop similar attitudes and arrive at a mutual understanding regarding the research process and collaborative practices.
The findings of the study are also of managerial interest given that most high-technology companies utilize collaborative university partnerships for their innovation and product development work, and thus face the challenge of utilizing the results achieved in this collaboration. This study presents a variety of collaborative practices that include educational involvement and that have a positive impact on these research collaborations, especially in terms of relational learning, knowledge creation, and commitment to the collaboration. 
